Coagulase-positive staphylococci have been placed in an increasingly troublesome category because of their ability to survive the natural defense mechanisms of the human and animal body and most vaccine therapy, to colonize in the nares and mammary glands of healthy humans and cattle, to survive many chemotherapeutic treatments, and to produce a heatstable toxin (enterotoxin) .
Animals in many of the dairy herds in America have staphylococcal mastitis (McCoy, 1960) , and in some herds the infection has resisted elimination (Zinn, 1961) . However, no record on a milkshed basis has been found of simultaneous phage typing of staphylococci isolated from the nares of dairymen and of those obtained from raw milk in dairies where they worked.
Coagulase-positive staphylococci have been a serious problem in causing infections and diseases, especially in hospitals and in veterinary schools (Pagano et al., 1960; Schreck, 1961; Galton et al., 1961; Live and Nichols, 1961; Vogel et al., 1959) . The reports on epidemiology, clinical significance, and treatment of antibiotic-resistant staphylococci are extensive (Cohen, Fekety, and Cluff, 1962; . There is evidence (Spink, 1954 ) that antibiotic sensitivity of staphylococci varies in different areas. No specific information on the subject for the Athens area has been published.
This investigation was made to study the phage types of coagulase-positive staphylococci and the possible relationships between isolates from raw milk and the nares of dairymen from the respective farms in the Athens milkshed. In addition, the antibiotic sensitivity of randomly selected strains of the coagulase-positive staphylococci was determined. , 10-11 November 1961 , 15-16 March 1962 , and 8 August 1962 A 50-ml representative well-mixed raw-milk sample was taken aseptically at each farm. Thirtysix dairies utilized bulk tanks, and the remaining four used cans. Proportional samples of the milk were obtained if more than one container per farm was involved. Samples were collected in sterile 2-oz (57-g) screw-top glass jars, and were held in a portable ice chest at 2 to 4 C until examined (within 22 hr).
MATERIALS AND METHODS

Selection
Swab samples were taken from the anterior nares of 48 dairymen on 34 farms. Nasal samplings of workers on six farms were not obtained because the workers were not available at the time of milk sampling. The first 25 narial samples (coded An-Mn) were collected on sterile cotton-stick applicators, and were carried in tubes (each containing 2 ml of sterile saline). The remaining 23 narial samples (coded Nn-ONn) were collected in sterile Trypticase Soy Broth (BBL) modified to contain a total of 7% NaCl. The inoculated broth cultures were left at room temperature to incubate overnight before they were screened.
Isolation and screening of isolates. Dilution measurements were executed according to standard methods (American Public Health Association, 1960) . A 0.1-ml portion and 0.1 ml of a 10-' dilution, respectively, of each milk sample were deposited on separate plates of BBL Vogel-Johnson agar medium (Vogel and Johnson, 1960 Needham, Farris, and Spink, 1945) , with reconstituted Coagulase Plasma (Difco), was performed on each gram-positive mannitol-positive strain isolated. The coagulasepositive staphylococci were stored on Trypticase Soy Agar slants at 4 C to await further study.
Bacteriophage typing. Coagulase-positive staphylocci were phage-tested and recorded by the method described by Blair and Carr (1960b) and Blair and Williams (1961) . The standard 22 International phages, 5 Coles (A8, A10, A13, P52, P87), and 6 Seto-Wilson (S1-S6) phages (Seto and Wilson, 1958) (Wolfson and Ghitter, 1960) .
Lysis measurements were made with the aid of a Quebec colony counter and a piece of transparent plastic film marked with numbers of the respective phages in the proper positions for relocation purposes.
Antibiotic sensitivity. Randomly selected phagetyped isolates (135 from milk and 20 from nares) were tested against BBL and Difco high-and low-concentration discs of penicillin, oxytetracycline, erythromycin, and chloramphenicol; 95 of these isolates (81 from milk and 14 from nares) were tested against polymixin B, tetracycline, novobiocin, neomycin, chlortetracycline, bacitracin, carbomycin, and dihydrostreptomycin. Antibiotic sensitivity was tested on Pyrex glass petri dishes (100 by 15 mm) containing 15 to 20 ml each of Trypticase Soy Agar. A 2-ml inoculum of a 4 to 6 hr Trypticase Soy Broth culture of each strain of staphylococci was deposited on an individual plate. A suction apparatus consisting of a side-arm flask, connected to a Sargent hydro-aspirator, with a plastic lead fitted with a sterile capillary pipette was used to draw off unabsorbed inoculum. A uniform film of inoculum then seeded the entire surface of the agar plate. Antibiotic-sensitivity discs were removed aseptically from their vials, and were placed on the seeded agar plate, approximately 2 cm apart. After incubating the plates at 37 C for 12 to 14 hr, all isolates were examined, and the results were interpreted by the BBL (Baltimore Biological Laboratories, 1961) scheme.
RESULTS
Isolation of cultures.
A total of 417 mannitolpositive staphylococcus isolates were obtained from the milk samples. A count range of 100 to 3,580 mannitol-positive staphylococci per milliliter was obtained.
Coagulase-positive staphylococci were isolated from all 40 raw-milk samples. Of the 417 mannitol-positive staphylococcus isolates from milk, 412 (99.8%) were coagulase-positive. Thirteen (27.1%) of the 48 dairymen were found to be narial carriers of coagulase-positive staphylococci. The 13 dairymen represented 12 farms. Of the 44 mannitol-positive staphylococcus isolates from nares of the dairymen, 39 (88.6 %) were coagulasepositive; 2 of 25 specimens were positive when saline was used in the narial sampling procedures, whereas 11 of 23 specimens were positive when the broth was used.
Phage-typing isolates of staphylococci from milk. Of the 412 isolates from milk, 92% were typable with the Coles, 70% with the Seto-Wilson, and 56% with the International phage sets, respectively (Table 1) . Ranges of 0 to 5, 0 to 7, and 0 to 8 different phage types per farm, with arithmetic means of 1.9, 2.3, and 2.3, respectively, were obtained.
Predominant phage types of the isolates from milk were Coles types A8/A10/A13/P52/P87 The number of phage types per farm and the specific predominant types obtained in this study agree with the work of Pargaonker, Coles, and Eisenstark (1962) , but not with that of Smith (1948) . The latter stated that it was usual to find one phage type predominant in milk samples from any one herd. The sampling of the milk from a larger number of herds may explain this contrast. Other workers (Clark, Moore, and Nelson, 1961; Schalm and Lasmanis, 1957) found type S2 to be predominant.
Previous investigations (Allison, 1949; Martyn, 1949; Evans and Niven, 1950; Allen and Stovall, 1960; Foltz et al., 1960; Mickelsen et al., 1961; Saint-Martin, Charest, and Desrenleau, 1951; Slanetz and Bartley, 1962; Smith, 1948; (Evans and Niven, 1950; Saint-Martin et al., 1951) that enterotoxigenic staphylococci could Several accounts (Asheshov and Rippon, 1959; Rountree, 1959; Rosenblum and Jackson, 1960) on the changes in phage spectra of the type 80/81 after lysogenization strongly suggest that phage types lysed by these phages are so closely related as probably to represent an entity (Blair and Carr, 1960a) . Documented results (Blair and Carr, 1960a; Pagano et al., 1960; Cohen et al., 1962; Saint-Martin et al., 1951; Spink, 1954; Vogel et al., 1959; Wallace et al., 1962; Zinn, 1961) have demonstrated the ability of Staphylococcus organisms of the following phage spectra to cause serious human and bovine infections: 52A/80, 52A/80/81, 29/52/52A/80, 29/52/52A/ 79/80, 29/80/81/42D, 80, and 81. Staphylococci of such phage spectra were obtained from one or more of 13 (32.5%) milk samples. Staphylococci whose spectra of sensitivity contained certain of these phages were found in over 30 of the 40 milk samples cultured. This is in close agreement with the experience of Slanetz and Bartley (1962) .
The ambulatory clinic personnel of the University of Georgia School of Veterinary Medicine attended a large number of cows on farms in the Athens milkshed. Their records were reviewed for the period 1958-1962. Cows on 36 farms included in this study received treatment for mastitis one or more times during the period. Thelmajority of the cases were treated with a furacin-penicillin gel preparation, tetracycline, or a penicillin-streptomycin combination. Oxytetracycline, chlortetracycline, and chloramphenicol were used to a lesser extent. Generally, more isolates were resistant to the antibiotics that had been used in mastitis therapy than to the other antibiotics tested.
